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wide open vaU^y^. such as the Yosemite, which appear to afford 
strong evidence i" favor of glacial erosion, 

Instead of disproving the glacial origin of the Yosemite, the com- 
parison of valleys suggested by Turner really affords strong evidence 
in favor of the theory of glacial erosion. It is no mere coincidence 
that of the six valleys named by that writer the two most unlike the 
Yosemite have presumably suffered little or no glaciation, whereas 
the four most like the Yosemite served as the outlets, of extensive 
glacial basins. The areas of these basins may be determined roughly 
by drawing boundaries which shall enclose all of the strongly gla- 
ciated region tributary to the several valleys. Although this does 
not take account of the passage of ice from one hasin to another 
across the present divides, the method is sufficiently accurate, when 
applied to aljMne regions of strong relief, to enable one to discrimi- 
nate between profoundly and slightly glaciated basins, and between 
basins which favor extensive erosion of the master valley, and those 
which do not. 

The valley near Sugar Loaf, on the South Fork of the American 
River, is so little like the Yosemite that the contour map leaves one 
in doubt as to why they should be compared-; for the contours repre- 
sent a V-shaped gorge without hanging valleys, although a few oi 
the tributaries have their lower courses somewhat over-steepened- 
The basis of comparison W''h Sawmill Canyon is simply that th^ 
latter "under favorable circumstances wo^'d widen out into a Yo- 
semite" ; but since this questionable statement involves the very point 
at issue, the comparison '^ not permissible. On the other hand, 
the small valley on the I^''^'^'^ ^*""'' "^ Stanislaus River at the 
mouth of i^Tjjjgara Creek hears some resemblance to the Yosemite 
^y ""^ason of its steep w^Hs and flat floor; but the contour map 
shows such marked evideH^^^ °^ glaciation m the headwater por- 
tions of streams draining ir't° *^'^ valley that it seems quite probable 
that a gia^i traversed th^ valley and gave to it its peculiar fo^m. 
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The hanging Valleys of the YosemUe 

rock i^'g'^'^ mrtac)x itself more rapidly than a part up stream on 
^gre resistant rock, thus developing a Ioca"y steep gradient whicn 
would gradually retreat up stream. Something of this nature iS 
shown in the longitudinal profile above (east of) El Portal- It 
should be remembered that, west of El Portal, the valley of the 
Merced is ungUciated, while east of the western end of the Yo- 
semiW. the valley has been profoundly glaciated. Between these two 
points, El Portal and the western end of the Yosernite, the valley 
has t'^^ traversed by glaciers to some extent, and shows the effects 
of glacial erosion very distinctly near the Yosemite, but to a decreas- 
ing eJrtent toward El Portal. Had the pre-glacial Merced possessed 
a w-el^'graded profile in *« region, we should expect to find now, as 
a cOf»*^^"«nce of glacial erosion, a gradual decrease in gradient above 
E] portal, until the gradient finally became approximately flat, or 
eveo ^■^versed, in the Yosemite Valley, where glaciation was most 
profc'""d. Instead, we find a very pronounced steepening of the 
gradient above El Portal similar to the steepening observed in the 
lower courses of the non-glaciated tributary streams farther west. 
■ It is evident that before glaciation the main river had not completely 
graded its course, although it had pushed the over- steepened zone 
as far up ^^^^^^ ^^ g, p^^al- Ffom this point the profile rose 
rapidly to a level some 2000 feet &bove the main portion of the 
Yosemite Valley as shown by the position of the hanging valleys. 
The western part of the Merced was then entrenched, the eastern 
part still flo^i^g ^^ ^^^ ^pj^^jg_ Glacial erosion has greatly altered 
the profile of the eastern part but some trace of the pre-glacial con- 
ditions persists in the over-steepened profile east of El Portal. 

Valley Widening in 'Jointed Rocks 
One of the most evident relations in the present topography of 
the Yosemite Valley is the control of joint planes upon weathering 
and erosion. Impressed by the remarkable form of the Yosemite 
Valley as a whole and by the important influence of jointing upon 
the form of the valley walls, some observers have genetically con- 
nected the two, seeking to explain the former by the latter. Un- 
fortunately, no one who supports this view has set forth in detail 
just how stream erosion on jointed rocks can develop valleys essen- 
tially different from those developed by stream erosion on unjointed 
rocks. A brief analysis of this phase of the Yosemite problem may 
not be amiss. Let us first consider the process of valley development 
jri massive, unjointed rocks. 



cbyGoogle 






>-. 



"^' Han, 



th. 
ti, 



■^^^h^- »ntl '^ **» "f such a 2" '""h mo 



5 tu ^r^ ^^"^ rise fn 1 . may 






>^ -the higher „o„i„„/='«" far, 






. ^4->^s?"°:=a£:-f"-mts^' 

» =«5^ -e^ ''^e ^ "° *a„„T„ ' ""^"■i ven 

?^ ^^>rC* <3^ *■■«« ievel a „" " """imum a 




The CO reir ?"""■"''''<'"> 
^^^y weather to a Sh ,"'"* «■■«• 

X^=»-Jrj °' ' '"»"■ ">>» lown-cutting is active 
»^ »S .s ordinanl, obscured by the far greater' 
^_^ «5». r^" *» "y '™ ■'"""8 youth, valley deepen! 
■*: >C5^?^ cutting, valley widening largely due to 
••t»- '°"* ">»' ' '"""'I Mteam cannot develop 
_ *S» - B'«i""'"«"i»iin»turity, valley deepenir, 
~ ~«t t^!^-^«r» ''tsnM. '""i "l'«y widening may be doe mo 
■•S5S to weathering A flat valley fl«it, many tin 
^i ^^^ ^^"^ttt, tnay be developed. 

-^ »~?~ «Si ^ "'OS now consider whether the above princif 



^^ -^ us ..ov. w=,ue, wneiner the above princi] 
=«-:»^ the valley walls are intersected by joint plai 
~V^^*; tllanes may produce the greatest effect upon , 
ti be neither too widely nor too closely spac. 



D,g,l,zocbyGoO(^le 



' «e imagine 

""^lley will le- 

^^Zti to make 

f^^e lower {«r- 

^e^uence of the 

^■sc breadth of 

■w chasm than 

in an unstable 

rftere gravity 

TJence, valley 

P^el. A little 

^ ^ide is liable 

^oosened by 

le "to weather- • 

\ is liable to 

- the top of a 

« the bottom 

Cif the well 

ering which 

earn valleys. 

5 Txo lateral 

's its aid to 

enuring the 

:t of lateral 

w- --eathering. 

g^Jy due to 

'gr z whence 

dst valley 

:s of small 

ral cutting 

idth of the 

lodified in 

■^fi/der that 

^^ /?»s, they 



of sucii frequency as to make the inclu 
not excessive size. The process of weat 
tated by the jointing; but it does not a 
produce any essential modification oi 
planes sloping toward the stream will ; 
to remove the granite blocks which are 
quickly than would weathering in un]< 
shaped cross-profile will be the more qi 
joint blocks at stream level are m a stal 
norjiisl weathering is knowH which woi 
a plaf ^gainst the pull of r^^'^^' '" ' 
the V. They cannot be washed away b 
massive or broken by inint pla""' ^^^ ' 
must wear away u^V.ifttle. even tl 
fall from unstable p,,iihigb up o. 

^^^i^uSri.?*;- varieties^: 
block falls fror.'\-e«.p 2', 

L chasm With v\"^"^''^^"^rr 

its effects apparent ""'"'"^- ^ , 
topofthegorg "^■"^■"-thavea. 

long as the streai 

width of th. „,;;'"«■« <"«"th in 

,ha valley Hoor'rb'fTr""'" 
,a,e weathering "J'™''' '"■'«.'"■ J-i' 
ii"^ S, are present in th^ v 

■»»"""^*;-«heri„fno„i„*J, 
,„g m jointed r«:i„ ^,„ ,„„„_,, J « 

The hanpne valle,, „nfirm ,h, '„' 
Yosemite is not dne to weatherin. . , 
valley wall ate worn back, by etoJio ' 
faster rate than are the interstreant 
active- If the walls of the Yosemit, u 



the bottom, t 
^ is youthful. 



c by Google 



'"^-^^^^. 



cff, 



W 



Tki Hasjinj Vdle; 



"^W 



Iri^ ^^ !^s, and espec'mlly te 



'4' 



Ti. 



Va«^^^.^o 




f/j^'*Hij^ ^>> ^.Ve find the tributar 
'at ^-*n^ ^^li^ ^f joint blocks whi 

'o ^^"^i^a^^^ti ^oncwe that valley 

(^ ,^- ^^"^r^**^ by a sliiltms 9-^^- 

"^^ ^'^iirx^ ^' steep-walled valle; 

^^^ t^j^^rativeiy negVigiUe ' 

"Wai, '^vel will widen ' 



a_-li 

;^^- Granted the iav 

.^ — i^ eroding latwallY ■« 

X-^ ^^ert ^'^"iparison witl\ t' 

, r:^^ '^y walls to take p 
*>^^ ''^^e retreating cVft'. 
^V>^ ^^e broad floor an 
^ this origin is e- 
The latter wou 
River could bav< 
^ts course atvd tli( 
■^:^~"^istence on tlie sa' 
^ '^g streams., a-ni ". 

. ^^ s , demands a sp 
^^re: is a special ; 
J*^^eptioTi to t\\e : 
~*A?eaU rock,Y>et'J 
^ilis rapid entrei 
^V floor in t\ie 
^ »-ock, advane^ 
^^^ombinatiovi ( 
"*^ion of hang" 
"^^"^ their al^nc 
^■i<:3n, even vi 
^c exist. T^ 
* stance exis) 
^*-lley and tH' 
.,^^1 not expls 
.>~^ t»^dly ioi*" 
=:x-v^ ^*«N,idtVi ar 



^?^ 




cbyGoogle 



lyld haw cut SO 

^ t,j- the ripd 
^Impositions in 

1 reef's due to 
3geniig'"Ff 



jermiwng ttie 
^ded, shitt- 

„,d tfhidi are 
ij (Ik removal 
leave vertical 

the hanS'"^ 
le before the 

as the gra'l- 
teraiwttwg' 
:haracteristic 

tic of mature 

ly constitute 

ws a belt of 

nd an up';'' 

broaden its 

J up on the 

irses. That 

or the pro- 

,_ is evident 

mal stream 

an-resistant 

astinrock 

e yosemite 

Jointing 

of granite 

naterial o* 

-, has been 

laracter in 



The Hanging Valleys of the Yosemite 21 

the pres^"^ vf&Hs- A far more reasonable hypothesis is to regard 
the Yos^nJits Valley as bne of the many open main valleys with 
hanging tributaries which characterize every region of Alpine glacia- 
tion and which are reasonably interpreted as the product of glacial 
over-deepening of pre-existing river valleys. 

It may be pointed out that the remarkable effects of jointing 
observed in the walls of the Yosemite are indirectly due to glacia] 
over-deepening and over-steepening. Not until glacial erosion had 
made the steep-sided trough, was full opportunity given for the joint 
blocks to fall from place leaving the angular re-entrants and vertical 
faces which form such an important element in Yosemite scenery. 
Weathering and gravity have worked to great advantage in the 
recent past, and the resultant features are bold and striking. In the 
future, as the walls wear back to more gentle slopes and the more 
stable position of the joint blocks causes them to waste gradually 
away instead of falling in large masses from the cliffs, the valley 
walls will become cloaked with debris, the bold features of today 
will give place to more flowing, graded profiies, and the grandeur 
of Cathedral Rocks, Three Brothers and Half Dome will be a thmg 
of the past. The influence of jointing on weathering is thus to be 
interpreted as an indirect effect of the glacial origin of the valley, 
rather than as an important agent in the formation of the valley. 

The Notches Besuje the Falls 
As an observer stands in the Yosemite Valley and views the 
cataract of the Yosemite, Lower Yosemite, Illilouette, Vernal or 
Nevada Falls, he notes that beside each fall is a deep notch which 
the stream curiously avoids, to fall over a sheer cliff, as if to provide 
for man the most stupendous spectacle possible. Branner has given 
us a good description of this peculiar topographic feature (547-S53). 
and has attributed the formation of the notches to the action of the 
several streams during a time when they were displaced from their 
normal positions by ice. A glacier occupied the bottom of each 
valley, forcing the stream to take a course some distance to one side, 
where it was held between the ice and the valley wall. While in this 
. position the notch was cut. When the glacier disappeared the stream 
returned to its former position, leaving the notch deserted. Inas- 
much as the stream cut the notch back faster than the glacier eroded 
its channel, it was argued that glaciers must have very little eroding 
power, and that the Yosemite "-""■ must therefore be the result of 
normal stream erosion in jointed roc.cs. 
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The Ha„5i„j y^l,yi „f the Yosemite ^ 

unnsaal'S' "S"™"' '^Memite Glacier. Gla™' over-deepening ex- 
ceeded 2,«» feet in the Yosemite region, and produced the remark- 
able hanging valkys for which the region is famous. Glacial over- 
....cening produced the steep valley walls, and made possible the 
eHective weathering along joint planes, to which the details of chit 
sculpW" "" "ine Many of the notches in the hps of the hanging 
valleys are due to the joint-controlled weathering; but some are 
streaffi carved notches, deserted by their streams because of glacial 
interf'cnce. Both types of notches are expectable features in the 
side of " S'acial trough located in jointed rocks. 

RefbMNces. 

a™.."'- ■=■ C. "C„„,i,. by G,.,li Sm.™ m.h APPII."'™ "f *« I" 

r|o«J Hrp„,h„i,... „. Soc. N. S. W.U,, J,.r. .ml Pr«.. v„l. %tUl, 

pp. 204-3JO. 1909. , . „ 

Bk«»' °- P. -Tb. SiTOlur. of • ""ti™ °' "" '"'" *"'" ° <=•■"<»"»■ 

B»"' G. S. A., vol. II, pp. U-7t. '•»■■ , . ^ ^ „ „ . 

Bu,.., W- P. .Gl.d,l Erouo. ."d *. OrW "f «■= Yo.mli. V.II^.. Am. 

«>'■ "S. E„.„., Tr,., vol. XXB, PP- ">•'!!• ■'<»• 
ELKS". J. c. -A TopoB„phic FMiu" o< H" Hangfag V;,,,,,, of ih, Yo... 

»"" ■'o.r. G,.l.,vol.XI,PP.S47-S5!'"°'' „„ ^ „ 

0,ra»n. He»„. .Th, o.igio of *. Yo«eniitt V.ll.y.. g,,. C,,,. SI,,. 

"'■ "". PP. K-17, 150,. „, 

JOH»K.», D. W. "HmglogV.lliy," «•». A"- O"!- Sot., vol, X", pp. Mj- 
683, 1909. 

Jo„»„., W. D. .p„H, ,, M.„,ii, io Alp'" '""'•" """o"-" ■'•'"■ ""'■ 

vol. XII, pp j,^^^,^ _^ 
Tu„„ H. W. -xh, p,,l.,„,., G»logy "' "i- So«h-C,„„, slor. "...d., 

wilb Eapecial Refereoce to the Origio of Yosemite Valley." Cal. Acad. 

Sol., P,„., „j j^,^ (5^^, ^ ,^, j^ |,p jM-jai, 1,00. 



cbyGoogle 



D,g,l,zocbyGoO(^le 



cbyGoogle 



'H^ 



'^^'is*"' 




byGoogle 



cbyGoogle 



